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Printing Inks, Stationery and Allied Products Sectional Committee, CHD 14 


FOREWORD 


This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards after the draft finalized 
by the Printing Inks, Stationery and Allied Products Sectional Committee had been approved by the Chemical 
Division Council. 


This Standard was first published in 1962 and was then subsequently revised in 1982. In this second revision, 
Packing and Marking clauses and Reference clause have been updated. 


This standard is intended primarily to assist the development of indigenous pencil industry. 
The composition of the Committee responsible for formulation of this Standard is given at Annex D. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
GRAPHITE FOR PENCIL SLIPS — SPECIFICATION 


( Second Revision ) 


1 SCOPE 


This standard prescribes requirements for graphite of 
two grades intended for use in the manufacture of slips 
for pencils (lead). 


2 REFERENCES 


The Indian Standards given below contain provisions 
which through reference in this text, constitute 
provision of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards. 


IS No Title 


460 (Part 1): Test Sieves — Specification: Part 1 


2020 Wire cloth test sieves (fourth revision) 
495 : 1967 Specification for graphite, flake for 
lubricants (first revision) 
3 GRADES 


Graphite for pencil slips shall be of two grades 
depending on the fineness and ash content: 


3.1 Grade | graphite shall have ash content of not more 
than 5 percent by mass. The particle size shall be such 
that minimum 90 percent of the material passes through 
sieve of aperture size 53 um of IS 460 (Part 1). 


3.2 Grade 2 graphite shall have ash content above 
5 percent but not more than 10 percent by mass. The 
particle size shall be such that minimum 90 percent 
of the material passes through sieve of aperture size 
53 um of IS 460 (Part 1). 


4 MANUFACTURE 


The material shall be manufactured from crystalline 
quality natural flake graphite. 


5 GENERAL REQUIREMENTS 


The material shall be a good quality dry, soft, dark 
powder with a smooth feel. It shall be free from grit, 
grease and visible impurities. 


6 SPECIFIC REQUIREMENTS 


6.1 Loss in Mass on Heating 

When tested in accordance with A-2 of IS 495 the loss 
in mass of the material on heating shall not exceed 
3 percent. 

6.2 Petroleum Ether Soluble Matter 

When tested in accordance with A-3 of IS 495, the 
petroleum ether soluble matter of the material shall not 
exceed 0.50 percent by mass. 

6.3 Water Soluble Matter 

When tested in accordance with A-4 of IS 495 the 
water-soluble matter of the material shall not exceed 
1.25 percent by mass. 

6.4 Ash 

When tested in accordance with A-6 of IS 495 the ash 
content of the material shall be as laid down in 3.1 and 
3.2. 

6.5 Fusibility of Ash 

The ash shall not fuse below 1100°C when tested in 
accordance with the procedure given in Annex A. 

6.6 Non-graphitic Carbon 

The non-graphitic carbon content of the material shall 
not exceed 3 percent by mass when tested in accordance 
with the procedure given under A-7 of IS 495. 

6.7 Blackness of Smear 


When tested by the method given in Annex B, 
the blackness of the smear shall not be more than 
50 percent. 

7 SAMPLING 

Representative samples of the material shall be drawn 
as prescribed in Annex C. 


8 PACKAGING AND MARKING 


8.1 Packaging 


The material shall be packed in closed containers as 
agreed to between the purchaser and the supplier. 
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8.2 Marking 
8.2.1 The packages shall be securely closed and bear 
legibly and indelibly the following information: 

a) Name and grade of the material; 


b) Name of the manufacturer and his recognized 
trade mark, if any; 


c) Gross and net mass; 


d) Date of manufacture; and 
e) Batch number. 


8.2.2 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed there under, and the products 
may be marked with the Standard Mark. 
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ANNEX A 
(Clause 6.5) 
FUSIBILITY OF ASH 


A-1 APPARATUS 


A-1.1 Furnace 
Either gas or electric furnace which is: 


a) capable of maintaining a zone of uniform 
temperature for heating the ash cones, 


b) capable of maintaining a reducing atmosphere 
surrounding the ash cones during heating, 


c) capable of regulation so that the rate of temperature 
rise shall be not less than 5°C and not more than 
10°C per min, and 

d) provided with means of observing the ash cones 
during heating, shall be used. 


A-1.2 Cone Mould 


The cone mould shall be suitable for making ash cones 
19 mm in height and 6 mm in width at each side of the 
base which is an equilateral triangle; one side of the 
cone shall be perpendicular to the base. 


A-1.3 Pyrometer 


Temperature measurements shall be made with a 
suitable pyrometer. If a thermocouple is used, it shall be 
protected from the furnace gases by a glazed porcelain 
tube and so placed in the furnace that the hot junction is 
in the immediate vicinity of the cones. The pyrometer 
equipment shall be calibrated frequently. 


A-2 PREPARATION OF ASH 


A suitable quantity of the graphite shall be spread out on 
a fireclay ashing tray. It shall be completely converted 
to ash in a muffle furnace at a temperature of 800°C. A 
sample of about 5 to 10 g of the ash shall be transferred 
to an agate mortar and ground fine. 


A-3 PREPARATION OF CONES 


A-3.1 The ignited ash shall be moistened with a 
solution of dextrin (10 percent) containing salicylic 
acid (0.1 percent) as a preservative and worked into a 
plastic mass with a spatula. The plastic material shall 
be moulded into triangular cones. The cones shall be 
made by firmly pressing the plastic material with a 
steel spatula into the mould. The surface of the material 


shall be stuck off smooth, the cones removed from the 
mould by applying pressure at the base, and placed ina 
suitable location to dry. 


A-3.2 When dry, the cones shall be mounted on a 
refractory base composed of a mixture of equal parts 
by mass of kaolin and clay or on a base of refractory 
brick. When the mixture of kaolin and clay is used as 
base material, part of the mixture shall be spread out on 
a sheet iron plate, the cones mounted to not over 3 mm 
in depth in vertical position in small holes made in the 
base and the base material pressed into the holes around 
the bottom of the cones to fill the crevices so that the 
cones stand firmly. Usually a number of cones may be 
mounted in one base. When a piece of refractory brick 
is used as the base, a layer of wet alundum cement 
about 3 mm in thickness shall be spread on the base 
and the cones pushed down into it. 


A-3.3 The mounted cones shall be dried on a hot-plate 
or in a drying oven and ignited at a dull-red heat in 
an open muffle furnace to remove the carbonaceous 
material. 


A-4 METHOD OF HEATING 


A-4.1 The mounted test cones shall be placed in the 
furnace at a temperature of not over 800°C. If the 
furnace temperature is below 800°C it may be rapidly 
increased to 800°C. Then the rate of heating shall be 
controlled to give a rate of temperature increase of not 
less than 5°C and not more than 10°C per min. This rate 
shall be maintained till the end of the test. 


A-4.2 A mild reducing atmosphere shall be maintained 
surrounding the cones during heating. The ratio by 
volume of reducing gases to oxidizing gases shall be 
between the limits of 20 to 80 and 80 to 20. Hydrogen, 
hydrocarbons and carbon monoxide shall be considered 
as reducing gases and oxygen, carbon dioxide and 
water vapour shall be considered as oxidizing gases. 
Nitrogen is inert. 


A-4.3 Softening Temperature 


The softening temperature is defined as the temperature 
at which the cone has fused down to a spherical lump. 
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ANNEX B 
(Clause 6.7) 
BLACKNESS OF SMEAR 


B-1 APPARATUS 


The apparatus consists of: 


a) a hollow drum of 80 mm diameter and 100 mm 
length with two end covers specially designed to 
keep in position the inside lining of paper, 

b) asuitable stand for mounting the drum horizontally 
and rotating it at a specified rate, 

c) arevolution counter for measuring the number of 
revolutions of the drum, and 


d) a bobbin type brass roller of the following 


dimensions: 
Overall length 55 mm 
Diameter 25 mm 


Length of cut-away portion 45 mm 


24 mm 


Reduced diameter 


Photometer Box 


Specimen 


B-2 PROCEDURE 


Line the drum with Whatman or any other drawing 
paper of reflectance 79 + 2. Fix one end cover. Place 
10 g of the material in the middle of the drum and place 
the brass roller in such a way that the material is entirely 
within the two projecting parts of the roller. Then fix the 
other end cover and mount the assembly in the stand 
and revolve 100 times at a speed of about 56 rev/min. 
Carefully remove the paper from the drum and dust it 
to remove loose particles. Measure the reflectance of 
the smeared paper employing the apparatus shown in 
Fig. 1. The blackness of the smear obtained is then 
calculated by measuring the reflectance of the paper 
before and after the experiment. Readings are taken 
at 4 different points on the same paper and an average 
value found for the three such papers. The blackness 
of the smear is expressed as percent reduction in the 
reflectance of the paper used. 


Lens Holder 


Lamp Holder 


All dimensions in millimetres 


Fic. 1 BLACKNESS INDICATOR 
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ANNEX C 
(Clause 7.1) 
SAMPLING OF GRAPHITE FOR PENCIL SLIPS 


C-1 GENERAL 
SAMPLING 


REQUIREMENTS OF 


C-1.1 In drawing, preparing, storing and handling test 
samples, the following precautions and directions shall 
be observed. 


C-1.2 Samples shall not be taken in an exposed place. 


C-1.3 The sampling instrument shall be clean and dry 
when used. 


C-1.4 Precautions shall be taken to protect the samples, 
the material being sampled, the sampling instrument 
and the containers for samples from adventitious 
contaminations. 


C-1.5 To draw a representative sample, the contents of 
each container selected for sampling shall be mixed as 
thoroughly as possible by suitable means. 


C-1.6 The samples shall be placed in suitable clean, 
dry and airtight metal or glass containers, on which the 
material has no action. 


C-1.7 The sample containers shall be of such a size that 
they are almost completely filled by the sample. 


C-1.8 Each sample container shall be sealed airtight 
by suitable means after filling and marked with full 
details of sampling, the date of sampling and the year 
of manufacture of the material. 


C-1.9 Samples shall be stored in such a manner that the 
temperature of the material does not vary unduly from 
the normal temperature. 


C-2 SCALE OF SAMPLING 


C-2.1 Lot 


All containers in a single consignment of the material 
drawn from a single batch of manufacture shall 
constitute a lot. If a consignment is declared to consist 
of different batches of manufacture, the batches shall 
be marked separately and the containers in each batch 
shall constitute a separate lot. 


C-2.2 Gross Sample 


A number of containers, not less than the sample size 
indicated in Table 1, shall be selected at random from 


a lot for the purpose of drawing samples for test. These 
containers shall constitute the gross sample. 


Table 1 Minimum Number of Containers to be 
Selected for Sampling from Various Sizes of Lots 


(Clause C-2.2) 


Lot Size Sample Size 
(1) (2) 
2 to8 2 
9 to 27 3 
28 to 64 4 
65 to 125 5 
126 to 216 6 
217 to 343 7 
344 to 512 8 
513 to 729 9 
730 to 1 000 10 
1 001 to 1 331 11 


C-3 TEST SAMPLES AND REFEREE SAMPLE 


C-3.1 Preparation 


Draw, with an appropriate sampling instrument, small 
portions of the material from different parts of each 
container in the gross sample, selected for sampling 
and freshly opened. The sample prepared by mixing 
the portions from each container selected for sampling 
shall be about 1 kg. Divide this composite sample into 
the required number of reduced samples. 


C-3.2 Three sets oftest samples, not less than 250 g each, 
representative of each container selected for sampling, 
shall be transferred immediately to thoroughly dried 
metal containers or glass bottles, which are sealed 
airtight by suitable means or with glass stoppers. These 
shall be labelled with all the particulars of sampling 
given under C-1.7. One set of the test samples shall be 
sent to the purchaser and one to the supplier. 


C-3.3 Referee Sample 


The third set of the test sample, bearing the seals of 
the purchaser and the supplier, shall constitute the 
referee sample, to be used in case of dispute between 
the purchaser and the supplier and it shall be kept at a 
place agreed to between the purchaser and the supplier. 
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C-4 TESTS FOR ACCEPTANCE 


C-4.1 Examination and Tests 


The purchaser may examine and test each of the 
reduced samples constituting a test sample separately 
for compliance with the requirements of this standard 
or he may prepare, for the purpose of such examination 
and at any stage of the progress of the examination, a 
composite sample representative of the whole lot, by 
mixing all the reduced samples constituting the test 
sample. 


C-4.2 Criterion for Judgment 


When the individual reduced samples in the test sample 
are separately examined and the results vary from one 
reduced sample to another, the criterion for judging the 
quality of the lot for the purpose of acceptance on the 
basis of the results obtained shall be at the discretion 
of the purchaser, unless otherwise previously agreed to 
between the purchaser and the supplier. 
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ANNEX D 
(Foreword) 
COMMITTEE COMPOSITION 
Printing Inks, Stationery and Allied Products Sectional Committee, CHD 14 


Organization 


Government Printing, Government of West Bengal 
All India Federation of Master Printers, New Delhi 


All India Printing Ink Manufactuers Association Ltd, 
Mumbai 


All India Print-Tech Professionals Forum, Kolkata 


Consumer Voice, Delhi 

DIC India Limited, Noida 
Directorate of Printing, New Delhi 
Flint Group, Noida 


Government of Indian Stationery Office, Kolkata 
Hubergroup India Pvt Ltd, Mumbai 


Indian Institute of Packaging, Mumbai 
Kokuyo Camlin Ltd, Mumbai 


Kumarappa Handmade Paper, Jaipur, Rajasthan 
National Archives of India, New Delhi 


National Test House, Ghaziabad 
Sakata Inx (India) Ltd, New Delhi 


Security Printing and Minting Corporation India Ltd 
(SPMCIL), Delhi 

Shriram Institute for Industrial Research, Delhi 

SICPA India Ltd, New Delhi 


Siegwerk Inks, Bhiwadi 


The Regional Institute of Printing Technology 
Ordnance Factory, Ambajhari 


Times Group, New Delhi 


Representative(s) 


SHRI SUBIR KUMAR MANDAL (Chairman) 
SHRI HARJINDER SINGH 


SHRI RAVINDRA GANDHI 
SHRI R. SRIDHARAN (Alternate) 


SHRI PARTHA PRATIM SANYAL 


Suri M. A. U. KHAN 
SHRI K. C. CHAUDHARY (Alternate) 


SHRI U. CHOWDHURI 
SHRI SAROJ PANDA (Alternate) 


Sarı D. K. JAIN 
SHRI K. K. PURI (Alternate) 


SHRI SANJEEV BANSAL 
SHRI DINESH AHUJA (Alternate) 


SHRI BISHAMBER DHAR 


SHRI RAJEEV SHARMA 
SHRI RAJEEV RANJAN (Alternate) 


DR TANWEER ALAM 
SHRI SUBODH KAMALAKAR JUIKAR (Alternate) 


SHRI MANIK J. SALUNKHE 
SHRIMATI SAYALI SURAJ SARFARE (Alternate) 


DR SAAKSHY AGARWAL 


SHRI RAM SWAROOP 
DR SUTAPA CHAKRAVARTY 


SHRI BUDDH PRAKASH 


SHRI VIJAY SHANKAR GUPTA 
SHRI SUNIL K. CHHABRA (Alternate) 


SHRI S. MAHAPATRA 
Dr D. K. Ratu (Alternate) 


DR MANMOHAN KUMAR 
DR Vinay Tyaai (Alternate) 


SHRI ARUN VIG 
SHRI A. B. SACHAN (Alternate) 


SHRI JATIN TAKKAR 
DR JOERG PETER LANGHAMMER (Alternate) 


SHRI SHANKHYA DEBNATH 
SHRI KRISHNENDU HALDER (Alternate I) 
SHRI RAHUL KOMALKAR (Alternate II) 


SHRI SNEHASIS ROY 
SHRI ANUP Kumar PAL (Alternate) 
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Organization 
Toyo Ink India Pvt Ltd, Uttar Pradesh 


Western Printing Group, Survey of India, Delhi 
Whale Stationery Products Ltd, Delhi 


Yansefu Inks and Coating Pvt Ltd, Gurugram 
In personal capacity 


In Personal Capacity 
BIS Directorate General 


Representative(s) 


SHRI K. S. MURTHY 
SHRI VIVEK RASTOGI (Alternate) 


SHRI EQUERAR AHMAD 


SHRI MUKESH GUPTA 
SHRI ASEEM GUPTA (Alternate) 


SHRI JITENDRA SHARMA 
SHRI NEELAKAMAL MOHAPATRA (Alternate) 


SHRI A. K. SINHA, EX-DIRECTOR (Printing) 
DIRECTORATE OF PRINTING (Alternate) 


Dr R. N. GHOSH 


SHRI A. K. LAL, SCIENTIST ‘E’ AND HEAD (CHD) 
[REPRESENTING DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 


SHRI SAGAR SINGH 
SCIENTIST ‘C’ (CHD), BIS 


Bureau of Indian Standards 
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